Plain language summary {#S0001}
======================

A chalazion (plural chalazia) is an eyelid cyst that gives the eyelid a swollen appearance. Chalazia are the result of a plugged meibomian gland, the glands in your eyelids that produce meibum, the oil necessary for good tears. Contents of the gland solidify and restrict the normal flow of meibum, resulting in swelling.

Often warm compresses or drugs are used to treat chalazia. Resolution may take weeks or months. Some individuals have chalazia that recur often, or never resolve, even with such treatment. At that point a minor surgery may be required, cutting the eyelid open to remove the hardened material in the gland.

A new light-based treatment which has recently been shown to be beneficial for dry eye related to meibomian gland problems was tested in the current study, to see if it could help patients with chalazia. The treatment involved using low level red light applied to the upper face (the cheek and over the closed lids). Treatment was administered to patients who had chalazia that did not respond to warm compresses and/or drug therapy or surgery.

In 9 of the 19 patients treated, a single 15 min session was enough to promote resolution of the chalazion. A second treatment was applied to 10 patients, 8 of whom had resolution of their chalazia. Only two cases required surgical intervention. It may be concluded that low level light therapy can promote resolution of chalazia, significantly reducing the percentage of eyes requiring surgery.

Introduction {#S0002}
============

The most common benign granulomatous inflammatory lid masses of the eye are chalazia.[@CIT0001] The main etiology behind the formation of a chalazion is inflammation of the meibomian gland and inspissation of the meibum in the gland.[@CIT0001] Chalazia are generally self-limiting but may become chronic and recur, with patients complaining of a non-tender lid mass that has slowly enlarged over weeks or months.[@CIT0001] Chalazia can take several months to resolve on their own,[@CIT0002] with an older study noting that 25% may resolve on their own over an average period of 6 months.[@CIT0003] However, chalazia are generally treated when noted, because they may grow big enough to impair vision or become infected, resulting in possible cellulitis.[@CIT0001]

The most common non-surgical and surgical treatment options for chalazia, from least invasive to most invasive, are warm compresses, topical medications (i.e., antibiotic, corticosteroid or antibiotic corticosteroid combinations), systemic medications (i.e., oral antibiotics such as tetracycline or doxycycline), steroid injection or surgical incision and curettage (I&C). Warm compresses or therapeutic masks offer the lowest complication rate but also the least success; this may be due to the high dependence of the procedure being performed by the patient at home in a non-controlled setting. The most invasive treatment is the I&C surgical procedure. It has been demonstrated to be more effective than steroid injection alone after one treatment.[@CIT0004] It is generally effective but can result in lid notching if the lid margin is involved, or eyelid perforation with resultant scarring and hemorrhaging. Globe perforation is also possible with both I&C and steroid injection.[@CIT0002] Given that current treatments either have low success or carry some risk of complications, new non-surgical treatment approaches are of interest.

One potential candidate for non-surgical treatment includes the use of low-level light therapy or LLLT; this is a form of photobiomodulation that was developed for dermatological and other medical uses. The light is considered "low-level" relative to lasers used to ablate tissue because the fluence is lower than would be required to generate a cellular thermal effect. Low-level laser biostimulation was first noted to have a positive therapeutic effect in 1968.[@CIT0005] While lasers are coherent light sources, non-coherent light (such as from light emitting diodes, or LEDs) has been shown to have a similar effect. One feature of LED light is photon interference, which increases photon intensity and penetration below the skin. Light emitting diodes (LEDs) of specific wavelengths (often 590--633 nm) have consistently demonstrated a beneficial effect on skin cells.[@CIT0006],[@CIT0007] Effects on non-skin cells have also been demonstrated, with one example being decreased muscle fatigue associated with red LLLT therapy.[@CIT0008] While the specific mechanism of action for LLLT has not been identified, cellular photoactivation is presumed.[@CIT0009] The effect may be related to activation of mitochondria,[@CIT0010] vascular endothelial growth factor (VEGF)[@CIT0011] or anti-inflammatory activity through the regulation of reactive oxygen species.[@CIT0012] There is also a warming effect associated with LLLT, though not a thermal effect sufficient to disrupt tissue.

Recent studies have demonstrated the value of red-light LLLT in the treatment of meibomian gland disease. One study showed significant improvement in OSDI scores, tear breakup time and meibomian gland grade after treatment with a combination of intense pulsed light and LLLT.[@CIT0013] Another showed significant increases in tear breakup time after treatment with red light.[@CIT0014] Because these improvements are presumed to be related to overall improvements in cellular function as described above, there is a reasonable likelihood that chalazia might better resolve under these improved metabolic conditions.

The current case series was collected to investigate the effects of LLLT on the resolution of chalazia that did not respond to prior non-surgical or surgical treatment. The LLLT device investigated here was part of the Eye-light^®^ (outside the USA), or Epi-C PLUS system (in the USA), both from Espansione Marketing S.p.A., Bologna, Italy. These units include the ability to deliver both Intense Pulsed Light (IPL) and LLLT. The Epi-C PLUS unit is approved for dermatological use in the USA. The low-level light source for this device is a matrix of LEDs with a wavelength of 633±10 nanometers and an emission power of 100 mW per cm^2^. When a 15 min treatment is applied, the total fluence in the treated area is 110 Joules per cm^2^.

Patients and methods {#S0003}
====================

This retrospective chart review was approved by an institutional review board (Salus IRB, Austin, TX), which also granted a waiver of informed consent for use of patients' de-identified clinical data. As this was a retrospective review, no clinical registration (e.g., clinicaltrials.gov) was required. Written informed consent to use the photos in this manuscript was obtained from the guardian ([Figure 1](#F0001){ref-type="fig"}) and patient ([Figure 2](#F0002){ref-type="fig"}). The chart review included data from one physician at one site. Patient demographics, prior history related to chalazia and treatment specifics were extracted from the file, along with the results of the treatment.Figure 1A young patient before LLLT treatment (**A**), with treatment being applied (**B**) and 1 week after treatment (**C**). Images used with permission.Figure 2An adult patient before LLLT treatment (**A**), and 2 weeks after treatment (**B**). Images used with permission.

All patients were referred for treatment after several unsuccessful attempts at other pharmaceutical treatments, either topical or oral. One patient in the series had had surgical intervention prior to presentation, a standard I&C, with no long-term resolution. Each patient received Low Level Light Therapy (LLLT) for 15 mins delivered via the Epi-C Treatment mask at one sitting. After the LLLT treatment patients received an additional round of antibiotic/steroid eye drops for two weeks. All adult patients also received Doxycycline 100 mg by mouth twice per day; patients under the age of thirteen did not receive oral therapy. If there was no apparent change in the chalazion at the 24--48 hr visit, a second 15 min treatment was considered. Second treatments were performed from 24 hrs to 2 months after the initial treatment. All patients were followed to resolution, defined as no visible sign of the chalazion post-treatment.

Results {#S0004}
=======

A total of 26 eyes of 22 patients with relevant history and treatment were identified in the clinical records. Of these, all had prior pharmaceutical treatment; previous I&C had been performed on one patient. Prior treatments typically involved some combination of antibiotics, an antibiotic/steroid combination and/or oral doxycycline. [Table 1](#T0001){ref-type="table"} summarizes the relevant pre-treatment and post-treatment data for each patient.Table 1List of patients treatedIDAgeEyeUpper or Lower LidPrior Tx historyTreatmentSecond TreatmentTime between treatmentsResolution after LLLTTime to Resolution149ODUpperKENALOG/DCN/ABXS10Yes1 week275ODUpperI&C10Yes1 week321ODUpperDCN/ABXS10Yes1 month439ODUpper/lowerDCN/ABXS10Yes1 week561ODLowerDCN/ABXS10Yes3 days652ODUpperDCN/ABXS X210Yes1 month733OSLowerABX/ABXS10Yes2 weeks871ODUpperABXS10Yes1 week927OSUpperABXS10Yes1 week1071OSLULABSX10Yes3 days1131ODLLLABSX10Yes1 week1293ODRLLABXS10Yes1 week1360ODLowerDCN/ABXS1124 hrsYes1 week1453ODUpperDCN/ABXS X2112 monthsNo1547ODUpperDCN/ABXS111 monthYes1 month166OUUpper/lowerABX/ABXS112 monthsYes10 weeks174OUupper/lowerABX/ABXS112 monthsYes9 weeks184OUupper/lowerABX/ABXS112 monthsYes10 weeks196OUUpper/lowerABX/ABXS112 monthsYes10 weeks2035ODUpperABXS1124 hrsYes3 days2151ODUpperABXS117 daysNo2271OSLowerABXS112 monthsYes10 weeks[^1]

As can be seen, 46% of eyes (12/26) required only one 15 min LLT treatment with the prescribed pharmaceutical regimen to resolve the chalazion; resolution was noted from 3 days to one-month post-treatment. Ten patients (14 eyes) received a second treatment within two months of the first. In all but two of these patients (two eyes) the chalazion resolved. The overall success rate with LLLT treatment was therefore 92% (24/26). There was no observable pattern in terms of who might need a second treatment, though the two youngest patients were both treated twice; neither of these patients received systemic treatment or surgical intervention.

Only two eyes of the 26 (8%) required incision and curettage after LLLT treatment. One eye of one patient received an intralesional corticosteroid at the time of I&C.

[Figure 1A](#F0001){ref-type="fig"} shows a young patient with a significant chalazion on the upper left lid, and some notable swelling on the other lids. She had failed multiple non-surgical options, including warm compresses, topical antibiotic/steroid drops and topical antibiotic ointments. [Figure 1B](#F0001){ref-type="fig"} shows the LLLT treatment mask being applied to the face of this patient, being held on her mother's lap. [Figure 1C](#F0001){ref-type="fig"} shows the results one week after LLLT treatment; significant improvement is evident.

In another example, [Figure 2A](#F0002){ref-type="fig"} shows an adult patient with a chalazion on the lower left lid. As with the previous patient, she had been treated in the past with warm compresses, topical antibiotic/steroid drops, topical antibiotic ointments. She had also received oral doxycycline prior to the LLLT treatment without resolution. [Figure 2B](#F0002){ref-type="fig"} shows the same patient two weeks after her LLLT treatment.

Discussion {#S0005}
==========

The authors reviewed LLLT treatment of chalazia since 2017 in one practice in patients ranging in age from 4 to 93 years old. To the best of our knowledge, this is the first series of patients reported in the literature.

As noted earlier, alternative treatment options range from warm compresses to surgical excision. A randomized multicenter clinical trial of 105 patients (141 cases), found 18% (with an additional 30% lost to follow-up presumably due to chalazia resolving) had complete resolution after warm compresses treatment with or without the addition of topical antibiotic or antibiotic steroid combination; despite similar outcomes, patients had higher satisfaction if they were given prescription medication.[@CIT0015] Of the cases that completely resolved, 86% resolved within 6 months; chalazia that resolved fully took less time than those which partially resolved (1.5 vs 2.2 months).[@CIT0015] If chalazia were present for greater than 2 months, then they were more likely to benefit from the initial procedure being more invasive.[@CIT0015] Jackson et al noted that treatment success was 29% with warm compresses and chloramphenicol ointment within 3 months versus 72% after I&C.[@CIT0016] Steroid injections offer advantages over surgical excision since they can be used for multiple lesions and for chalazia close to the punctum to avoid injury and potential epiphora as well as when the patient is less cooperative such as in a pediatric population.[@CIT0017] Steroid injections using triamcinolone acetonide are usually administered directly to the lesion.[@CIT0018] Intralesional steroid injection reduced chalazia size by more than 80% in 60% of patients after one injection and 20% of patients after two injections over an average time of 2.5 weeks with no difference between new and recurrent cases; if significant improvement was not noted after two injections then surgical intervention appears more suitable.[@CIT0018]

A 2016 meta-analysis compared steroid injection with I&C and concluded that the surgical intervention was more effective after one procedure (60% vs 78%) with a decrease in relative efficacy if taking into account a second attempt (73% vs 87%); there were no differences in complication rates between the two procedures.[@CIT0004] Singhania et al noted that the resolution of medium to large size chalazia (chalazia diagnosis was confirmed by biopsy) was comparable between one steroid injection (90% for medium and 74% for large) and I&C (92% for medium and 91% for large) taking an average of 2--3 weeks to resolve; the reason for the better results in the steroid group may be attributed to removal of material within the lesion for biopsy before steroid injection.[@CIT0019] In a study of 536 patients, I&C resulted in satisfactory outcome in 91% of cases though chalazia recurred in 6% of cases.[@CIT0020] Goawalla et al compared the three treatment modalities and noted no difference in outcome between steroid and surgical interventions (84% and 87%, respectively) with a lower success rate (46%) using compresses; pain scores were highest for the surgical group, inconvenience was least in the steroid group and satisfaction was lowest in the compresses group.[@CIT0021]

Adverse events with such common treatments have been reported. McMonnies et al note that the combination of heat and eye massage, such as when patients are prescribed warm compresses, could result in corneal distortion and may warrant follow-up using corneal topography.[@CIT0022] One downside to more conservative treatments (anything aside from surgical excision) is the potential to mask, delay or miss a more concerning diagnosis such as a cancerous lesion that requires biopsy. Steroid injections also carry an additional risk if used in an infected eye[@CIT0017] as they can increase intraocular pressure or result in depigmentation of the skin[@CIT0002] or vascular occlusion with loss of vision.[@CIT0023] Botulinum toxin complications include hematoma, ptosis, keratoconjunctivitis sicca, epiphora, reduced blink rate but all are expected to resolve once the paralysis effects of the injection wear off.[@CIT0024]

Other less common ways to manage chalazia include vitamin A supplements or botulinum toxin injections.[@CIT0024],[@CIT0025] Vitamin A is expected to work since the changes in chalazia are consistent with changes seen in Vitamin A deficiency; only one report has been documented so more research is warranted in this area.[@CIT0025] Botulinum toxin mechanism in treating chalazia is by decreasing meibomian gland secretion and Knezevic et al noted that in a placebo-controlled study, one injection of botulinum toxin was sufficient in 81% of subjects with an average of about 2.5 weeks for chalazia to resolve.[@CIT0024]

The advantage of LLLT over these other therapies is that it is non-surgical, can be performed in the office by a technician and the risk of side-effects is negligible. It can be used without regard to race and/or skin type and can reduce the risk of exposure to antibiotic therapy in the pediatric population. There are also no contraindications to a second treatment, if necessary. The high success rate of LLLT treatment achieved in this sample population (92% resolution by 2 months after one or two treatments) is notable.

There are limitations to the current study. LLLT treatment was always combined with a pharmaceutical regimen, to maximize the likelihood of resolution of the chalazion for patients. The pediatric patients were treated without additional systemic intervention to reduce potential complications related to oral antibiotic therapy. As such, no information related to LLLT treatment alone is available. A controlled trial to investigate the effects of LLLT alone or in combination with pharmaceutical therapy is of future interest. In addition, there was no specific grading of the extent or appearance of the chalazia treated. As such, no specific comments can be made as to whether a certain presentation is more amenable to LLLT treatment. Finally, the patient set reported here were those patients with chalazia that had failed with prior treatment. These might be considered a subset of patients presenting with chalazia. However, the primary author (KS) notes that he has had similar success with patients presenting with chalazia for the first time; all 11 patients he treated in the same time period had their chalazia resolve in 3 weeks or less (these were pediatric and adult patients ranging in age from 3 to 59 years old).

Conclusion {#S0006}
==========

LLLT therapy to treat recalcitrant chalazia demonstrated excellent results, with 39% of eyes showing resolution after a single 15 min treatment combined with topical and/or oral pharmaceutical therapy; 91% of eyes showed resolution after one or two treatments, all within two months.

Physicians Protocol (KGS) provided funding to Science in Vision to assist with data analysis and writing. Sarah Makari of Science in Vision aided in the preparation of this manuscript.

Disclosure {#S0007}
==========

Dr Karl Stonecipher is a consultant to Eyevance, Eyepoint, J and J, Kala, Nidek, Novartis, Presbia, Refocus, Espansione Marketing S.p.A., Alcon, Allergan, and Bausch Health. He reports personal fees from Allergan, Alcon, Espansione, and Bausch Health during the conduct of the study. He also received grants and personal fees from Allergan, Alcon, Bausch Health, Presbia, Refocus, and Espansione, outside the submitted work. He is an employee of TLC. Dr Rick Potvin reports personal fees from Physicians Protocol during the conduct of the study. The authors report no other conflicts of interest in this work.

[^1]: **Abbreviations:** DCN, oral doxycycline; I&C, incision and curettage; ABX, antibiotic; ABXS, antibiotic/steroid combination.
